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(PEHGGHG0LQH8QGHUJURXQG$SSOLFDWLRQ6RIWZDUH'HVLJQRI
5HVFXH&RPPXQLFDWLRQ6\VWHP
=KDR0HQJOLQJ-LDQJ4LQTLQ
;L
DQ8QLYHUVLW\RI6FLHQFHDQG7HFKQRORJ\

$EVWUDFW
(PEHGGHG PLQHXQGHUJURXQG DSSOLFDWLRQ VRIWZDUH GHVLJQ RI UHVFXH FRPPXQLFDWLRQ V\VWHP LV FRPH XS ZLWK WKH
FRPPXQLFDWLRQGHOD\EHWZHHQXQGHUJURXQGUHVFXHVDQGFRPPDQGFHQWHUZKLFK OHDG WR LQHIILFLHQW LQPLQHUHVFXH7KLV
DSSOLFDWLRQVRIWZDUHFRQVWUXFWLRQLVEDVHGRQWKH6&SODWIRUPZLWKHPEHGGHG:LQ&(RSHUDWLQJV\VWHPVLQWKH
96 GHYHORSPHQW HQYLURQPHQW WR UHDOL]H WKH V\VWHP IXQFWLRQ 7KLV GHVLJQ KDV EHHQ PDGH WKH PRGXOH GLYLVLRQ
DFFRUGLQJ WR LWV IXQFWLRQ ,W LQFOXGLQJYLGHRGLVSOD\ WKUHHSDUW\ VHUYLFH YROXPHFRQWURO DQG HQYLURQPHQWSDUDPHWHUV
GLVSOD\ ZDUQLQJ LQIRUPDWLRQ DV ZHOO DV GDWD VWRUDJH PRGXOH )XUWKHU PRUH WKLV DSSOLFDWLRQ VRIWZDUH XVHV WKH
PXOWLWKUHDGLQJWRUHDOL]HWKHPRGXODWLRQZKLFKLQFOXGLQJWKHUHFHLYHWKUHDG,WUHFHLYHVWKHYLGHRDQGDXGLRGDWDDVZHOO
DVHQYLURQPHQWSDUDPHWHUVGDWDWKHGLVSOD\WKUHDGDQGWKHZDUQLQJMXGJPHQWWKUHDG)URPWKHDERYHLWFDQWUDQVIHUWKH
HQYLURQPHQW WKHYLGHRDQGDXGLR LQIRUPDWLRQ WR WKH UHVFXHUDQG WKHXQGHUJURXQGEDVHDQG WKH UHVFXHFRPPDQGFHQWHU
LQVWDQWDQHRXVO\ DQG DFFXUDWHO\ ,Q D ZRUG LW¶V KHOSIXO IRU FRPPDQG FHQWHU WR NQRZ XQGHUJURXQG UHVFXH VLWXDWLRQV
LQVWDQWDQHRXVO\DQGFDQLPSOHPHQWFRPPDQGZHOO

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\:RUGV(PHUJHQF\UHVFXHFRPPXQLFDWLRQVˈ(PEHGGHGV\VWHPˈ0XOWLPHGLDˈ:LQ&(
,QWURGXFWLRQ
,W¶V PRUH DQG PRUH XUJHQW WKDW WKH HIILFLHQW LQIRUPDWLRQ RI PLQH UHVFXH EHFDXVH RI 0LQLQJ DFFLGHQWV
KDSSHQHGIUHTXHQWO\LQUHFHQW\HDUV0LQHUHVFXHFRPPDQGSODWIRUPLVDUHVFXHV\VWHPWKDWFRQVLVWHQWZLWK
HIILFLHQWFRPPDQG7KHPDLQO\H[LVWLQJFRPPXQLFDWLRQHTXLSPHQWLVPLQHUHVFXHFDOOVZKRVHLQIRUPDWLRQLV
OLPLWHG DQG FDQ¶W IXOO\ DFFXUDWH UHIOHFW WKH UHDOLW\ RI WKH VFHQH ZKLFK UHVXOW LQ SRRU UHVFXH FRPPDQG
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7KHUHIRUH LW¶V YHU\ QHFHVVDU\ WR UHVHDUFK DQG GHYHORS DPLQH UHVFXH FRPPDQG SODWIRUP WKDW PHHWLQJ WKH
QHHGVRIPLQHUHVFXH7KHPLQHUHVFXHFRPPDQGSODWIRUPFDQWUDQVIHUWKHYLGHRDQGDXGLRLQIRUPDWLRQIURP
WKHPLQHUHVFXHVFHQHWRWKHUHVFXHFRPPDQGFHQWHULQVWDQWDQHRXVO\DQGDFFXUDWHO\DQGVXSSRUWWKUHHSDUWLHV
WKDW WKHPLQH UHVFXH VFHQH WKH XQGHUJURXQG EDVH DQG WKH UHVFXH FRPPDQG FHQWHU FDOO LQVWDQWDQHRXVO\ DQG
LQVWDQWDQHRXVO\ UHIOHFW WKH HQYLURQPHQW SDUDPHWHU LQIRUPDWLRQ RI WKH PLQH UHVFXH VFHQH 0LQH UHVFXH
FRPPDQG SODWIRUP SOD\ DQ LPSRUWDQW UROH RQ WKH UHVFXH FRPPDQG FHQWHU GHFLVLYHO\ FRPPDQG HQKDQFLQJ
GHFLVLRQ DELOLW\ RI PLQH UHVFXH LPSURYLQJ QDWLRQDO PLQH UHVFXH DELOLW\ DQG GLVDVWHU UHVHDUFK DQG DFFLGHQW
UHVSRQVLELOLW\>@
6RIWZDUH5HTXLUHPHQW$QDO\VLV

)LJXUH0LQHUHVFXHFRPPDQGSODWIRUPRYHUDOODUFKLWHFWXUH
8QGHUJURXQGLQIRUPDWLRQUHFRUGHU8QGHUJURXQGVLJQDODFTXLVLWLRQVLGH LW¶VPDLQO\FRPSOHWHDFTXLVLWLRQ
RIYDULRXVVLJQDOVLQXQGHUJURXQGVFHQHLQFOXGLQJYLGHRVLJQDODQGHQYLURQPHQWLQIRUPDWLRQSDUDPHWHUV7KH
UHFRUGHULVVWLOOFRPSOHWLQJWKHYLGHRVLJQDOFRPSUHVVLRQGLVSOD\WUDQVPLVVLRQDQGVWRUDJH
8QGHUJURXQG EDVH 7KH PLGGOH RI WKH GHYLFH FRQQHFW XQGHUJURXQG LQIRUPDWLRQ UHFRUGHU DQG UHVFXH
FRPPDQGFHQWHU
*URXQG FRPPDQG FHQWHU 7KH FRPPDQG FHQWHU RI PLQH UHVFXH FRPPDQG SODWIRUP LW¶V LQ FKDUJH RI
GLUHFWLQJ UHVFXH RSHUDWLRQVPDWHULDO DQG PDQSRZHU VFKHGXOLQJ ,W SOD\V D GHFLVLRQPDNLQJ UROH RQ UHVFXH
FRPPDQG
7KUHHSDUW\RIPLQHUHVFXHFRPPDQGSODWIRUPPDLQO\LPSOHPHQWIXQFWLRQVDVIROORZV
7KUHHSDUW\FDOOLQUHDOWLPH
 *URXQG FRPPDQG FHQWHU DQG XQGHUJURXQG EDVH FDQ GHFRGH DQG GLVSOD\ WKH YLGHR DQG DXGLR VLJQDO
WUDQVIHUUHGLQUHDOWLPHDQGGLVSOD\HQYLURQPHQWDOSDUDPHWHUV
$ODUPIXQFWLRQ
7KH YLGHR VFUHHQ RI JURXQG FRPPDQG FHQWHU VKRXOG EH DEOH WR GLVSOD\ UHODWHG LQIRUPDWLRQ VXFK DV
YLGHRIUDPHVDQGVSHFLILFWLPH
7KHWKUHHSDUW\VRIWZDUHVFUHHQRIPLQHUHVFXHFRPPDQGSODWIRUPVKRXOGGLVSOD\UHODWHGLQIRUPDWLRQ
LQUHDOWLPHVXFKDVXVHURQOLQHVWDWXVDQGWKHVRIWZDUHV\VWHPFRQILJXUDWLRQVVXFKDVYROXPHFRQWURO
$OOWKHVWRUHGLQIRUPDWLRQRQJURXQGFRPPDQGFHQWHUFDQSOD\EDFNV\QFKURQRXVO\>@
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6RIWZDUH$UFKLWHFWXUH
6RIWZDUH)XQFWLRQDO$UFKLWHFWXUH
%DVHG RQ WKH DERYH DQDO\VLV RI GHPDQGV WKH WHUPLQDO VRIWZDUH DUFKLWHFWXUH RI PLQH UHVFXH FRPPDQG
SODWIRUPLVGLYLGHGLQWRVHYHUDOPDLQIXQFWLRQDOPRGXOHV)XQFWLRQDOVWUXFWXUHGLDJUDPLVDVVKRZQLQ)LJXUH


)LJXUH6RIWZDUHIXQFWLRQDOLW\VWUXFWXUHFKDUW
7KH0RGXOH)XQFWLRQ
9LGHRGLVSOD\PRGXOH
,Q DGGLWLRQ WR GLVSOD\LQJ OLYH YLGHR LW DOVR VKRZV WKH UHDO WLPH LQFOXGLQJ GDWH DQG FORFN WLPH YLGHR
ZLQGRZ]RRPDQG DOVR LPSOHPHQWV YLGHR IRUZDUGLQJ 6KRZLQJ WLPH KDV WR XVH WKH WLPHU DQG WKURXJK WKH
6HW7LPHU18//WRVHWWKHWLPHUWRGLVSOD\WLPH
7KUHHSDUW\FDOOGLVSOD\PRGXOH
'LVSOD\LQJ WKUHH SDUW\ FRQWDFWV LQFOXGLQJ PLQH UHVFXH WHDP 8QGHUJURXQG EDVH DQG JURXQG FRPPDQG
FHQWHU DVZHOO DV WKHLURQOLQH VWDWXV 'LVSOD\LQJFDOOREMHFWVDQG WLPHZKHQFDOOLQJ ,W FDQDOVRDGMXVW WKH
YROXPH VL]H DQGRWKHU IXQFWLRQV:H VHW WZR LFRQV WR LQGLFDWH WKHLU RQOLQH VWDWXV2Q3DLQW  IXQFWLRQXVHV
,PDJHLQWHUIDFHREMHFWWRGLVSOD\LFRQ,WDGMXVWVWKHYROXPHVL]HWKURXJKWKHZDYH2XW6HW9ROXPHKDQGOH;
YROXPHIXQFWLRQ
(QYLURQPHQWDOSDUDPHWHUVGLVSOD\PRGXOH
(QYLURQPHQWDOSDUDPHWHUVDUHGUDZQE\ UHDO WLPHFXUYHZKLFKDFFRPSOLVK VHQVRUGDWD LQWXLWLYHJUDSKLF
GLVSOD\ LQ UHDO WLPH ,W¶V HDVLHU IRU XVHUV WR YLHZ GDWD DQG WLPHO\ UHSRUW GDQJHURXV LQIRUPDWLRQ DERXW
XQGHUJURXQG
:LQ&(SURYLGHVSRZHUIXOJUDSKLFVGHYLFHLQWHUIDFH*',7KH&'&FODVVGHYLFHFRQWH[WFODVVLVXVHGLQ
WKLVGHVLJQ,WXVHVWKH6HOHFW2EMHFWPHWKRGLQ*',HOHFWHGWR*',GUDZLQJWRROEUXVK&3HQWRGUDZ7KH[
D[LV RI FXUYH ZLQGRZ GLVSOD\V UHDO WLPH ZKHQ WKH \D[LV VKRZV WKH UHDOWLPH YDOXHV RI HQYLURQPHQWDO
SDUDPHWHUV
$ODUPPRGXOH
189 Zhao Mengling and Jiang Qinqin /  IERI Procedia  3 ( 2012 )  186 – 191 
,W LQFOXGHV HQYLURQPHQWDO SDUDPHWHUV FRQFHQWUDWLRQ RXWOLPLW DODUP QHWZRUN IDLOXUHV DODUP HTXLSPHQW
IDLOXUHDODUP$ODUPLVGLYLGHGLQWRGLIIHUHQWOHYHOV7KHIRUPLVDODUPVRXQGRUIODVK,W¶VYHU\KXPDQHRIWKH
VHWWLQJVRIDODUPPRGXOHWRWDNHWLPHO\PHDVXUHVWRDYRLGSHUVRQDOLQMXU\RFFXUUHG
1HWZRUNVWDWXVPRQLWRULQJ
,WFDQPRQLWRUQHWZRUNFRQQHFWLRQVWDWXVE\UHDOWLPHDQGFKHFNZKHWKHURUQRWLQGLFDWLQJWKHFKHFNER[
WRVKRZWKDWWKHQHWZRUNLVFRQQHFWHGRUGLVFRQQHFWHG
'DWDEDVHVWRUDJHPRGXOH
:KHQ \RX WU\ WR FRPPXQLFDWH ,Q RUGHU WR DFKLHYH VHQVRU GDWD VWRUDJH E\ UHDO WLPH V\VWHP MRLQHG WKH
RSHUDWLRQV RQ WKH GDWDEDVH DW GHVLJQ ZKHQ FRPPXQLFDWLRQ ,W VWRUHV DOO WKH FROOHFWHG GDWD IURP VLWH
LQIRUPDWLRQUHFRUGHU
6RIWZDUH'HVLJQ
'HYHORSPHQWHQYLURQPHQW
7KHVRIWZDUHGHYHORSPHQWHQYLURQPHQW LV96DQGXVHV&?&ODQJXDJH WRGHYHORS7KHHPEHGGHG
RSHUDWLQJV\VWHPLV:LQ&(
9LVXDO 6WXGLR  VXSSRUWV DSSOLFDWLRQ GHYHORSPHQW RI 0LFURVRIW1HW )UDPHZRUN YHUVLRQ  DQG
LQWHJUDWHVZLWKDOOGHYHORSPHQWHQYLURQPHQWODQJXDJHVRI0LFURVRIW$OOODQJXDJHVXVHVWKHVDPHVHWRIWRROV
DQGGHYHORSLQWKHVDPHGHYHORSPHQWHQYLURQPHQWDQGLPSURYHDYDULHW\RIWRROVWKDWHQYLURQPHQWFRQWDLQV
,WLQWHJUDWHVZLWKWKH3ODWIRUP%XLOGHUVRIWZDUHZKLFKLVFRQYHQLHQWIRUV\VWHPFXVWRPL]DWLRQ
:H FUHDWH :LQ&( SURMHFW WR FXVWRP V\VWHP VRIWZDUH RI XQGHUJURXQG LQIRUPDWLRQ UHFRUGHU DQG
XQGHUJURXQGEDVHZKHQZHGHYHORSSODWIRUPVRIWZDUHDQGDSSOLFDWLRQVRIWZDUH:HH[SRUWFXVWRPL]HG6'.
RQ DFFRXQW RI PLQH UHVFXH FRPPDQG SODWIRUP DQG VWDUW WR GHYHORS DSSOLFDWLRQ SURJUDP LQ 96 DIWHU
LQVWDOOLQJLW>@
6RIWZDUH'HVLJQ3URFHVV
7KLVGHVLJQXVHVDPXOWLWKUHDGHGWRLPSOHPHQWWKHVRIWZDUHPRGXOHV,WLQFOXGHVWKHPDLQSURJUDPUHFHLYH
WKUHDG UHFHLYLQJ YLGHR DQG DXGLR GDWD DQG HQYLURQPHQWDO SDUDPHWHUV WKH GLVSOD\ WKUHDG DQG MXGJH DODUP
WKUHDG7KHVRIWZDUHZRUNVDVIROORZV
7KHPDLQSURJUDPH[HFXWHVILUVW,WFRQILJXUHVWKHFRPPXQLFDWLRQPRGXOHDIWHUV\VWHPLQLWLDOL]DWLRQ,W
LQFOXGHVQHWZRUNFRPPXQLFDWLRQSDUWDQGVHULDOFRPPXQLFDWLRQSDUW6HULDOFRPPXQLFDWLRQSDUWRSHQVHULDO
SRUW RI VHQGLQJ FRPPDQGV ILUVWO\ WR HVWDEOLVK FRPPXQLFDWLRQ ZLWK GDWD DFTXLVLWLRQ IURQWHQG 7KHQ FUHDWH
WKUHHWKUHDGVWRUHVSHFWLYHO\UHFHLYHVWRUDJHGDWDGLVSOD\GDWDDQGMXGJHDODUPLQJ0DLQSURJUDPH[LWVDIWHU
WKHHQGRIWKUHHWKUHDGV
5HFHLYHWKUHDGPDLQO\UHFHLYHDXGLRDQGYLGHRGDWDDQGVHULDOGDWDRIHQYLURQPHQWDOSDUDPHWHUV IURP
WKHQHWZRUNDQGVWRUHGDWD,WFORVHVWKHVHULDOSRUWDQGRWKHUHTXLSPHQWDQGH[LWWKHWKUHDGZKHQILQLVKHG
 'LVSOD\ WKUHDG ZLOO GLVSOD\ WKH GDWD UHFHLYHG RQ WKH /&' 2QH RI WKH GDWD IURP XQGHUJURXQG
LQIRUPDWLRQ UHFRUGHU FROOHFWHGE\ FDPHUDGLUHFWO\GLVSOD\ RQ WKH/&'VFUHHQ WKHRWKHU LV FRGLQJ DQG WKHQ
VHQGRYHUWKHQHWZRUN8QGHUJURXQGEDVHGLVFRHGWKHYLGHRGDWDWUDQVPLWWHGWKURXJKWKHQHWZRUNWRGLVSOD\
RQWKH/&'VFUHHQ9LGHRGLVSOD\VHFWLRQXVHV'LUHFW6KRZWHFKQRORJ\LQFOXGLQJFDPHUDFDSWXULQJYLGHRDQG
GHFRGLQJWRVKRZ:HXVH+FRGHFLQWKLVGHVLJQ>@
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 -XGJPHQW DODUP WKUHDG FRPSDUHV WKH GDWD UHFHLYHG ZLWK DODUP WKUHVKROG ,W XVH 0RYH7R /LQH7R
IXQFWLRQWRGUDZDOLQHRIDODUPLQJ7KHFRORURIFXUYHZLOOWXUQUHGDQGVWDUWWKHEX]]HULIRXWWKHOLPLW7KHQ
ZDLWLQJIRUWKHDODUPSXUJHDQGGHWHUPLQHZKHWKHUH[LWRUQRW>@
7KHIORZFKDUWLQ)LJXUHEHORZVKRZV

)LJXUH6RIWZDUHIORZFKDUW
&RQFOXVLRQV
7KH XQGHUJURXQG HPEHGGHG DSSOLFDWLRQ VRIWZDUH RI UHVFXH FRPPXQLFDWLRQ V\VWHP KDV EHHQ QHDUO\
FRPSOHWHGDQGLVLQGHEXJRSWLPL]DWLRQSKDVH$WSUHVHQWWKHWHVWUHVXOWVKRZVWKDWLWKDVLPSOHPHQWHGYLGHR
GLVSOD\ HQYLURQPHQWDO SDUDPHWHUV GLVSOD\ DODUP GLVSOD\ QHWZRUN VWDWXV PRQLWRULQJ YROXPH DGMXVWPHQW
WLPH GLVSOD\ DQG RWKHU IXQFWLRQV&RPPDQG FHQWHU FDQ NQRZ XQGHUJURXQG UHVFXH VLWXDWLRQV LQ UHDOWLPH ,
EHOLHYH WKDW LW FDQ EULQJ JUHDW FRQYHQLHQFH LQ WKH FRXUVH RI PLQH UHVFXH DQG LPSURYH UHVFXH HIILFLHQF\
$OWKRXJKLWLVGHVLJQHGIRUPLQHUHVFXHDSSOLFDWLRQVLWDOVRDSSOLHVWRRWKHUUHVFXH
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$FNQRZOHGJPHQW
7KHZRUN LVVXSSRUWHGE\ WKH'HYHORSPHQW)XQGRI;L
DQ8QLYHUVLW\RI6FLHQFHDQG7HFKQRORJ\ XQGHU
*UDQW1RVDQGWKH60(7HFKQRORJ\,QQRYDWLRQ)XQGRIWKH0LQLVWU\RI6FLHQFHDQG7HFKQRORJ\
XQGHU*UDQW1RV&
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